Paroxysmal tachycardia was recognised in infants by Sir Thomas Lewis in 1915 . A series of 9 infants was described in 1941 by Hubbard and by 1963 some 250 cases had been reported (Lundberg, 1963) , so that the entity is not rare. A recent report gave an incidence of almost 0.2% in a series of 1212 consecutive asymptomatic 6 to 9-day-old babies who had an ECG recorded . Reports however, have been mainly concerned with symptomatic infants and Nadas et al. (1952) among others have emphasised that severe symptoms and fatalities may occur even in infants who have no structural cardiac defect. Thus, prompt recognition and treatment of the tachycardia are essential. Although pre-excitation is recognised as being a major cause of supraventricular tachycardia in infants and children, case reports of infants are comparatively few. Long-term follow-up studies have shown a good prognosis for children and adults (Hubbard, 1941; Nadas et al., 1952; Lundberg, 1963; Giardina et al., 1972) and have confirmed that the serious clinical problem relates to the young infant. In recent years electrophysiological studies in adults, Received 7 February 1978 children, and infants (Goldreyer and Bigger, 1971; Wellens, 1971; Kaye et al., 1975; Gillete, 1976) have greatly increased the understanding ofthe mechanism of supraventricular tachycardia in all age groups and have stimulated interest in the tachycardias and the natural history of pre-excitation, the diagnosis of which is customarily based on the classical electrocardiographic finding of the Wolff-Parkinson-White (WPW) syndrome. While it is recognised that the ECG may revert to normal (Lundberg, 1963; Bhandhusavee et al., 1972) and its intermittent nature has been noted (Lundberg, 1963; Moene and Roos, 1973) little attention has been paid to the appearance of the diagnostic ECG which may explain the otherwise unexplained cause of some of the paroxysmal tachycardias of infancy on the basis of a concealed accessory atrioventricular connection.
We report 3 infants who presented with lifethreatening supraventricular tachycardia. In one the ECG remained normal; in the other two the ECG appearances of pre-excitation were delayed, yet in all 3 accessory atrioventricular connections were shown by subsequent electrophysiological studies. 668
Conicealed pre-excitation causing paroxysmal reciprocating atrioventricular tachycardia 669 
Electrophysiological studies
The 3 children were studied using electrophysiological methods and measurements previously described (Curry, 1975 (Fig. 3) , intermittent WPW (Fig. 4) in infants is difficult and it is mandatory to record an ECG in any sick infant with an unmodifiable rapid heart rate. The severity of symptoms in paroxysmal tachycardia in infants relates more closely to duration of the episode than to the rate (Hubbard, 1941) which again emphasises the necessity ofhaving an index ofsuspicion of the underlying problem. Fortunately one of our patients (Case 2) was resuscitated after cardiac arrest but infant deaths have been reported directly referable to the tachycardia (Werley, 1925; Kimball and Burch, 1947; Silverman and Werner, 1950; Engle, 1952) and it is conceivable that paroxysmal tachycardia may be a cause of sudden death in a seemingly healthy infant . Deaths have also been related to treatment (Nadas et al., 1952) . Complications of the tachycardias seem rare and we cannot directly relate the hemiplegia of our patient (Case 3) to the tachycardia, but ventricular mural thrombi have been described in a fatal case (Nadas et al., 1952) and it is conceivable that this episode was embolic.
The incidence of pre-excitation in paroxysmal supraventricular tachycardia in infancy is not known but it is generally thought to be 9-13% in infants and children (Nadas et al., 1952; Keith et al., 1958) . Burkiett (1954) reported a 9-13 % incidence in infants but Lundberg (1963) found that 26 of 51 infants showed pre-excitation some time during their first year of life. He explained this high incidence (57 %) by his having taken multiple ECGs during the first year and noted that 25% of the infants had a normal ECG after the acute attack. Follow-up of our 3 patients resulted in confirmation of the WPW syndrome in two. Delayed appearance of preexcitation has been noted in adults (Krikler, 1975) and Sung et al. (1977) have drawn attention to concealed WPW syndrome in infants, children, and adults presenting with recurrent supraventricular tachycardia, as reported in our Case 3. These reports lend support to the view that pre-excitation may be the commonest cause of supraventricular tachycardia in infancy (Lundberg, 1963) . The appearance of delta-waves depends on the relative properties of the AV nodes and the anomalous pathways, their differing response to drugs and to changes in autonomic tone. The intermittent accessory conduction in Case 2 reflects its long refractory period. The delayed appearance of delta-waves in Cases 1 and 2 is in keeping with physiological slowing of conduction with growth (Scherf and Cohen, 1964) rather than with improvement in anterograde conduction in the accessory pathway. Mandel et al. (1974) demonstrated a greater rate of tachycardia, higher incidence of induced tachycardia, and shorter SA and AV node and bypass refractory periods in children compared with adults.
Digitalis has often been used in the treatment of paroxysmal tachycardia in infancy; Giardina et aL (1972) successfully treated 28 of 29 patients. However, 2 of our 3 patients were refractory to digitalis alone and unsuccessful treatment has been reported (Schiebler et al., 1959; Swiderski et al., 1962) . Verapamil also acts on the AV node and appears to be a highly effective drug, given IV, for treatment of reciprocating tachycardia with or without bypass (Krikler and Spurrell, 1974) . However, this drug, like the j-blockers, is primarily an AV node blocker and, as demonstrated in our first patient, may occasionally introduce a critical degree of delay in the AV node so that re-entry can occur using a bypass. Thus if the tachycardia cannot be successfully treated by an AV nodal blocking drug (digitalis, verapamil, or n-blocker) an agent which preferentially blocks the accessory pathway (ventricular myocardium)-such as procainamide-should be used.
The sick infant with paroxysmal tachycardia needs urgent treatment. Vagal stimulation is ineffective in this age group (Swiderski et al., 1962; Lundberg, 1963) . DC countershock which was successful in Case 3 may allow time to consider an effective drug regimen. Verapamil was successful in this particular infant, and is an appropriate immediate therapy (Krikler and Spurrell, 1974) given in a rapid IV injection, but it must not be given if the infant has already received a f-blocker because of the combined negative inotropic action (Nayler and Krikler, 1974) . The converse is equally true and 5-blockers are less effective than verapamil and their use is not advocated. The indications for long-term drug prophylaxis have not been established. Two of our patients (Cases 1 and 2) were maintained on treatment for 12 and 6 months respectively but, in retrospect, this was not justified in Case 1. As persistent and symptomatic tachycardias are unusual after the first 6-12 months of life (Giardina et al., 1972) 
